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Abstract: The promoting of the apple growing in high density system  represent a continuous activity  of 
great interest also in Romania but also in the foreign countries with advanced fruit growing. At the Fruit 
Research and Development Station Bistrita in the year  2000 it has been established an apple orchard with the 
cultivars Generos and Florina, grafted on the rootstock M26. The researches have been effectuated on trees 
planted at two densities: 1666 and 2500 trees/ per hectare. The training system of trees were slender  spindle 
.The establishment of the experience was in randomized blocks with three repetitions. Every year there have 
been effectuated  measurements of  trunk girth , shoot length and after going into bearing , the weighing of the 
fruit production per tree and calculated per hectare. As a result of the performed researches, the obtained results 
show a productivity increasing at the Florina and Generos cultivars correlated with the increasing  of the  planted 




In most of the apple orchards from Romania , the number of planted trees ranged  
between 833-1666 trees/ha with an assortment based on the standard of the   70`s : 
Starkrimson , Golden Delicious, Jonathan (N.Stefan and colab,1993) . These cultivars require 
an increased number of treatments due to the sensibility to different diseases. The propagation 
in the nursery in the last 15-20 years of the cultivars resistant to different diseases, specially 
to  scab (Venturia inaequalis)  , had imposed the establishment  of new fruit orchards and the 
promotion in culture of new cultivar-rootstock combinations. In the last decade in many 
countries there were established  high density orchards, firstly for experimental purposes 
(Meland M., Howland. O, 1996, I. Platon, 2007) . The canopy shape after which the trees 
were conduced have evolved and for the high density orchards there were referred  to slender 
spindle ( Il. Isac, M. Cotrobeanu, D. Sumedrea, 1998).The purpose was to study these 
combinations and therefore in the year 2000 at SCDP Bistrita was organized an experiment 
which pursuits the behavior of some scab resistant cultivars grafted on M26 rootstocks.  
 
MATERIALS AND METHODS 
 
The experience was organized at Fruit Research Station Bistrita. There were studied the 
scab resistant apple cultivars:Florina and Generos grafted on the rootstock M26.The trees 
resulted from the grafting were planted in the year 2000,  at 1666 and 2500 trees/ ha density. 
The canopy training of the trees were slender spindle. The maintenance work in the 
experimental field were those at trend used in the fruit growing practice. There have been 
studied the behavior of cultivar/rootstock combinations at the two densities taking for every 
variant three repetitions with 15 trees in one repetition. Every year there have been 
effectuated measurements regarding  the shoot growth, in autumn was measured the trunk 
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girth on which base than was calculated the trunk cross sectional area ( TCSA ) , the yield per 




The growing of the fruit trees expressed through the trunk cross sectional area (TCSA) 
it is presented in table 1.The data presented in the table show that the values of the trunk cross 
sectional area of the fruit trees in the period 2004-2006, had registered high growing process 
at both of the cultivars in the case at planting density of 1666 trees/ha.  
Table 1 
Influence of  the planting density on the trunk cross sectional area (TCSA) 
 
Trunk cross sectional area ( cm2 ) 
Cultivar Density 2004 2006 Increment of TCSA for 3 yrs (2004-2006) [cm2] 
Florina 1666 12.15 31.48 19.33 
Florina 2500 10.86 28.96 18.10 
Generos 1666 9.10 26.73 18.21 
Generos 2500 8.52 21.63 12.53 
DL 0.05 %   1.72 1.59 
 
The TCSA increment was between 18.1-19.33 cm2 at the cultivar Florina and 12.53-
18.21  cm2 at the cultivar Generos ( table 1). The data regarding the shoot growth is presented 
in fig. 1.  








2004 2005 2006 Average
Florina 1666 trees/ha
Florina 2500 trees/ha
Generos 1666 trees/ha 
Generos 2500 trees/ha 
 
Figure 1 
The mean shoot growth  according to the planting density of the fruit trees 
 
Mean data registered in three years shows a normal growing of these ranging between 
36.3-39.7 cm at the cultivar Florina and 38.6-40.9 cm at the cultivar Generos. At the density 
of 1666 trees/ha for both of the cultivars there have been registered the highest mean growing 
in shoot length. The mean fruit yield of the 3 years of study was between 14.2-17.8 kg/ tree at 
the cultivar Generos ( table 2) . On the cultivar Florina the yield per tree was the highest , 
17.8 kg/tree , registered at the planting density of 1666 trees/ha, whereas at the Generos 
cultivar the highest mean yield per tree 15.5 kg was obtained at the density of 2500 trees /ha. 
Reported at hectares the fruit yield ranged between 29.6-35.6 t/ha on the Florina cultivar and 
between 23.5-38.8 t/ha at the Generos cultivar. 




The fruit  yield ( t/ha)  and the yield efficiency index ( YE) 
 
Cultivar Density TCSA ( cm2 ) 
Yield per tree 
kg/tree 
Yield 
kg/ ( cm2 ) 
Yield per hectare 
t/ha 
Florina 1666 25.0 17.8 0.71 29.6 
Florina 2500 24.1 14.2 0.59 35.6 
Generos 1666 15.9 14.1 0.89 23.5 
Generos 2500 22.2 15.5 0.70 38.8 
 
The highest yields at both of the cultivars were registered at the density of 2500 trees/ 
hectares, respectively of 35.6 t/ha on cultivar Florina and 38.8 t/ ha on the Generos cultivar 
.Analyzing  the productivity index from the experiment, results that the highest  values were 
obtained at the density of 1666 trees/ ha .The cumulative yield per tree and calculated at 
hectares is presented in table 3. 
        Table3 
The cumulative yield per tree and  at hectare during 2004-2006 
 
Cultivar Density Yield per tree 
kg/ tree 
Yield per hectare 
t/ha 
Florina 1666 54.08 90.10 
Florina 2500 42.75 106.87 
Generos 1666 41.71 69.50 
Generos 2500 40.36 100.91 
 
The data presented shows that the highest values of the cumulative fruit yield at three 
years of study, was the highest at the density of 1666 trees/ha, being 54.08 kg at the cultivar 
Florina and 41.71 kg/ tree on the cultivar Generos. 
The yield reported at hectare was influenced positively by the planting density. 
Thus at density of 2500 trees/ ha there has been obtained the highest cumulative yield, 
of 106.87 t/ha on the cultivar Florina and the 100.9 t /ha on the cultivar Generos. 
The yield differences obtained at the density of 2500 trees/ha are highly significant 
opposite of those realized on the cultivar Generos. 
The quality of the fruits obtained within the experience is presented in table 4. 
                                               Table 4 
The fruit quality       
   
% Class Cultivar Density Mean fruit  
Weight 
(g) 
Extra I II 
Florina 1666 163.3 90 7 3 
Florina 2500 142.8 85 12 3 
Generos 1666 183.3 88 10 2 
Generos 2500 155.2 82 15 3 
 
 
The data shows that the average fruit weight was slightly influenced by the planting 
density. The mean fruit weight was higher in the case of planting of trees at a density of 1666 
trees/ ha, whereas the percent of  “extra” class fruits and first ( I) class fruits taken at the same 







For the establishing of new fruit orchards it can be used  with success the apple 
rootstock M26 which could replace the rootstock MM106.The scab resistant cultivars Florina 
and Generos grafted on the rootstock M26 can be cultivated at the density of 2500 trees/ ha in 
non irrigation conditions. 
The density of 2500 trees/ ha permits the realization of the balance between the growing 
and bearing processes, contributing to the obtaining of a high yield potential and a high 
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